WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT CXX>PERATION TREATY (PCT) 



(51) IntcrnaUonal Patent Clusslfication ^ : 
B29C 61/10, 65/56, 53/40 



Al 



(11) International Publication Number: WO 97/49539 

(43) International Publication Date: 31 December 1997 (31.12.97) 



(21) International Application Number: PCT/GB97/00475 

(22) International Filing Date: 20 Felmiary 1997 (20.02.97) 



(30) Priority Data: 

9613580.1 



27 June 1996 (27,06.96) 



GB 



(71) Applicant {for all designated States except US): RAYCHEM 

LIMITED [GB/GBJ; Faraday Road, Dorcan. Swindon. Wilt- 
shin; SN3 5HH (GB). 

(72) Inventors; and 

(75) Inventors/Applicants (/br OSoniy): PRIDDLE, Maityn, David 
[GB/GB]; 16 Qovcr Park. Swindon, Wiltshire SN2 3JJ 
(GB), PAGE, Ronald. Alec [GB/GB]; 8 Etsham Way, 
Dcansgatc, Abbey Meads, Swindon. Wiltshire SN2 3TJ 
(GB). 

(74) Agents: JAY, Anthony, William ct al.; Raychcm Limited, 
Faraday Road, Dorcan. Swindon. Wiltshire SN3 5HH (GB). 



(81) Designated States: BR, CA, CN. JP. KR. MX, RU. US, 
European patent (AT. BE. CH. DE. DK, ES. FI, FR. GB, 
GR, IE, IT, LU. MC. NL. PT. SE). 



Published 

With international search report. 



(54) Title: WRAPAROUND HEAT-SHRINKABL£ ARTICLE 




(57) Abstract 

Wraparound shrinkablc (preferably fabric) sleeve (410) closabic around a substrate by means of Vclcro® strips (412. 416) attached 
(preferably stitched) to sleeve only at the edge (414. 418) of the Vclcro<B> facing towards other end of sleeve. The edge stitching reduces 
tendency to peel open under shrinkage forces after sleeve is conveniently secured around a substrate by overiapping engagement of the 
Vclcro® strips. 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States ]>arty to the PCX on the front pages of pamphlets publishing international ^plications under the PCT. 



AL 






Sfwia 


LS 


Lctotho 


SI 


Skyvcnia 


AM 


AnfiKaia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austrw 


FR 




LU 


Luxembourg 


SN 


Senegal 


AU 


AimnlU 


CA 


Gabon 


LV 


Latvia 


sz 


Swazitaod 


AZ 


AxcriMujwi 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bo«ni« and Henegovnu 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


6B 


Bwbwto* 


Gil 


Ghana 


MG 


Madagaacar 


TJ 


Tapkittaa 


BE 


Belgium 


GN 


Guinea 


MK 


The fanner Yugoslav 


TM 


Turkmen btan 


BF 


Bwkiu Fuo 


GR 


Greece 




Republic i,' Macedonia 


TR 


Tirtey 


BC 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


THnidad and Tobago 


BJ 


Benia 


IE 


Ireland 


MN 


KfongoKa 


UA 


Ukraine 


BR 


Biazil 


IL 


Unci 


MR 


Mauritanta 


UG 


Uganda 


BY 


Bclanu 


IS 


Iceland 


MW 


Malawi 


US 


United Stales of America 


CA 


CMiada 


IT 


baly 


MX 


Mexico 


uz 


Uxbcklatn 


CF 


Central African RcpubKc 


JP 


Ja|Mii 


NE 


Niger 


VN 


Viet Nam 


CC 


CODgD 


KE 


Kenya 


NL 


NctheilandB 


vu 


Yugotlanria 


CH 


SwilEerlaiid 


KG 


Kyrgyxsiaii 


NO 


Norway 


zw 


Zimbabwe 


a 


COle d'lvoire 


KP 


Dcmocraltc Pcople'f 


NZ 


New Zealand 






CM 


Camcffxm 




Republic of Kofca 


PL 


Fblttid 






CN 


China 


KR 


Rcpublk of Korea 


FT 


Fortugat 






cu 


Cuba 


KZ 


Kaz^sian 


RO 


Romania 






C2 


Cnch Republic 


LC 


Saint Loda 


RU 


RuutftR Federation 






DE 


Gem any 


U 


Ucchicnstein 


SD 


Sudan 






DK 


Denmark 


LK 


SriLwka 


S£ 


Sweden 






EE 


Eftoaia 


LR 


Uberia 


SG 


Singapore 







wo 



PCT/GB97/00475 



- 1 - 

WRAPAROUND HFAT-'^HRTNK ABl ,F, ARTICLE 

This invention relates to a wraparound heat-shrinkable article, preferably a fabric 
article, which may be useful inter alia in the feedthrough assemblies, kits, and methods 
described in our co-pending British Patent Applications No. 9603629.8 (RK552 GBl). 
No. 9606393.8 (GB2), No.961U11.7 (GB3). and No.9613580.1 (GB4), and the 
corresponding International Application No. PCT/GB97/00476. 

Heat-shrinkable articles are generally known, either in extruded or moulded 
plastics form, or in fabric fonn as hereinafter described, but the present invention relates 
to a uniquely convenient and effective closure for securing such articles when wrapped 
around a substrate ready for shrinking to grip the substrate. 

The invention accordingly provides a heat-shrinkable (preferably fabric) article 
capable of being wrapped around an object about which the article is to be heat shnink. 
the respective end regions of the article having fastening means capable of fastening the 
wrapped article around the object before and during heat shrinking of the article, wherein 
the fastening means of at least a first one of the end regions comprises a fastening strip 
extending transversely to the shrinkage direction of the article, which fastening strip is 
attached to the fabric article substantially only along one edge of the strip which lies 
nearer to the other end region of the article. 

The precise shape of the fastening strip is not critical to the invention. The strip 
may be composed of a number of separate pieces and/or may be of curved or irregular 
shape, but a single substantially straight-edged strip extending substantially all the way 
across the shrinkable article will generally be preferred. It will be understood that the 
fastening of the strip "along one edge" means that the fastening is effected along the edge 
region of the strip, not necessarily exactly at its edge. 

A great advantage of the specified edge attachment of the fastening strip to the 
shrinkable (preferably fabric) article is that, when die said first end region having the said 
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fastening strip is capable of being wrapped and fastened outside and overlapping the other 
end region of the article, the subsequent heat shrinkage forces will be less likely to peel 
open the overlapping fastening than would be the case if the whole surface of the fastening 
strip were attached to the shrinkabie article. In the present case, the shrinkage forces will 
act on the fastening strip only through its attached leading edge ("leading" in the direction 
of the shrinkage "pull" on the strip), resulting in less peeling leverage than may be the 
case when the shrinkage forces act over the whole strip surface including its trailing edge. 
This effectively "hinged" attachment of the fastening strip to the shrinkabie article may 
help to alleviate the problems of bond failure which are well known to occur when 
adhesive overlap bonds are used to fasten wrap-around sleeves. 

Although the said fastening strip attached to one end region of the heat-shrinkable 
(preferably fabric) article could interact with formations integral with the other end region 
of the article in order to fasten it in wrapped-around arrangement, it will usually be 
preferred that the fastening means of the other end region of the article comprises a 
second fastening strip extending transversely to the shrinkage direction of the article and 
capable of engaging with the strip of the said first one of the end regions. In this case, the 
said second strip is preferably also attached to tiie shrinkabie article along one edge of the 
strip which lies nearer to the said first end region, so that both fastening strips will be 
pulled by their leading edges in the direction of fabric recovery dius reducing the risk of 
opening of the fastened vvnraparound article during shrinkage. 

Any form of fastening strip capable of interacting with the fastening means at the 
other end of the shrinkabie article to secure the wrapped-around article in use may be used 
for the present purposes, but it is preferred that the fastening strip of the said first end 
region and the fastening means of the other end region together comprise a "touch-to- 
close" festener. preferably of the type well known under the Trade Mark "VELCRO". or 
similar thereto. 



Preferably, the fastening strip(s) is(are) attached to a fabric heat-shrinkable article 
by sewing along the said edge of the strip(s). Other forms of attachment, for example 
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Stapling or bonding with high strength (preferably curable) adhesives may also be useable, 
and may be preferable on non-fabric articles, but sewing is generally preferable, being 
well suited to use on fabric articles. The specified edge attachment of the fastening 
strip{s) may be applicable to heat-shrinkable articles made of plastics fihn, especially 
when non-penetrative attachment techniques such as the aforementioned high strength 
adhesives are used. However, penetrative attachment such as the preferred sewing may 
cause such fihn articles to tear during shrinkage, whereas it is a unique advantage of hcat- 
shrinkablc fabric articles that they can be highly resistant to such tearing or splitting 
during shrinkage. 

It is preferred for the present purposes that the heat-shrinkable fabric article have 
a polymeric sheet laminated to one of its main surfaces, for example a sheet of low density 
polyethylene. The heat-shrinkable fabric article preferably carries a heat-activauble 
(preferably induction-heatable) sealant layer on one of its main surfaces, preferably the 
surface which does not have the aforementioned polymeric sheet laminate which is 
preferably present. Heat-shrinkable fabric articles of this general kind are nowadays well 
known from a number of commercially avaUable products supplied by Raychem, and from 
a number of Raychem patents, for example EP-A-0278707 (B137), EP-A-0117026 
(RK176), EP-A-01 15905 (RK177). and EP-A-0324630 (RK357), the disclosures of all of 
which are incorporated herein by reference. Suitable structures and techniques for making 
the fabric articles for the present purposes may readUy be selected by persons familiar 
with such technology. As an alternative to coating the heat-activatable sealant on the 
fabric article, a separate layer of such sealant could be applied to the object about which 
the fabric article is to be shrunk in use, followed by wrappmg and shrinkmg of the fabric 
article resulting in consolidation of the sealant and the fabric. 

This new form of heat-shrinkable article (hereinafter referred to for brevity in 
terms of the preferred fabric) with the edge-attached fastening strip(s) is regarded and 
claimed as an invention in its own right, and may be used any convenient way, for 
example in an assembly, kit, or method as described in or according to any claim of the 
aforementioned co-pending British Patent Applications number 9603629.8, 9606393.8, or 



wo 97/49539 PCT/GB97/00475 



9611111.7. It is an advantage of the induction heating preferably used to block the wiring 
bundles in the wall or bulkhead feedthroughs to which those applications refer, that the 
fastening means (eg. "VELCRO" strips) is less affected by the heat generated inside the 
adhesive and wires enclosed by the wrapped fabric article than would be the case if the 
wrapped article were shrunk by external application of heat, for example using known 
flame or hot air guns. The fastening means is thus more likely to survive the shrinkage in 
a state to retain the wrapped article in place when the induction heating is used. 

When a blocking sealant or adhesive is used to fill interstices within the wiring 
bundle enclosed by the shrinking fabric article, the fastening means need only act as a 
securing process aid untU such time as the blocking adhesive has flowed and solidified to 
hold die wrapped fabric article in place. However, a re-openable fastening such as the 
preferred "VELCRO" closure may advantageously facilitate re-opening of the wrapped 
heat-shrunk article by providing a clear starting point for convenient gripping to unwrap 
the article after heating to re-soften tfw blocking adhesive. 

Specific embodiments of the various aspects hereinbefore referred to will now be 
described with reference to the accompanying drawings wherein :- 

Figure 1 shows schematically in perspective a heat-shrinkable fabric article 
having the aforementioned edge-attached fastening means; 

Figure 2 shows schematically in edge view the article of Figure 1 wrapped 
around and fastened by the said fastening means; 

Figure 3 shows schematically in a more detailed edge view the structure of the 
article shown in Figure 1; and 

Figure 4 shows schematically in partial section the article wrapped as shown in 
Figure 2 around a unitary coUar-and-plate bulkhead feedduxjugh assembly with a wiring 
bundle extending Uieredirough. prior to shrinking of the fabric sleeve. 



Referring to Figure 1, a known heat-shrinkable fabric 10 having heat-shrinkable 
ilaments extending in its longitudinal direction as illustrated has one part of a 
VELCRO" touch-to<lose fastener 12 attached near one end of die fabric by lines of 
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stitching 14 along that edge of the fastener part which is closest to the other end of die 
fabric article. The conq)linientary part of the "VELCRO*' fastener 16 is attached to die 
odier end region of the article by stitching 18. This part 16 of the fastener is spaced from 
die adjacent end of the fabric article to leave a tail 19 for purposes described hereinafter. 

In Figure 2, the fabric article 10 is shown wrapped around and fastened together 
by die fastener strips 12, 16 so as to leave die free end tail 19 on die inside of the wrapped 
enclosure. On heat shrinking of the fabric, shrinkage forces are generated in die direction 
of the two arrows in Figure 2. iHit these forces inill respectively on the attached leading 
edge only of die fastener parts 12, 16, dius tending not to pull apart die remote unsewn 
edges of the respective fastener parts. The tail 19 serves to bridge the overlap "step** 
between the outer and inner layers of the fabric article, thus facilitating sealing of the 
wrapped enclosure for cable-blocking purposes. 

Figure 3 shows in more detail a preferred structure of the fabric article 10, 
comprisiiig a central layer of woven fabric 20 having a laminate of low-density 
polyediylene 22 on the surface of the fabric which will face outwards in use, and a coating 
of die aforementioned inductively-heaiable blocking adhesive 24 on the surface of the 
fabric which will face inwards in use. The fastener parts 12, 16 are sewn onto this 
laminated stnicmre as described above. In this and all forms of die sleeves, it may be 
preferred to use fastener strips of a colour whkh contrasts with that of die sleeve itself, 
thus facilitating operator accuracy in joining the fasteners together under production-line 
conditions, e.g. for automotive harness assembly. 

As shown schematically in Figure 4, die fabric article 10 has been fastened 
togedier around die projecting collar boss 30 permanendy attached to plate-like member 
32 of an automotive bulkhead feeddu-ough assembly as generally described in the 
aforementioned co-pending application No.9606393.8. The sleeve has a shrinkage ratio of 
approximately 3:1 in die circumferential direction around the collar boss 30, dirough 
which a wiring bundle or harness 40 is shown projecting. Blocking adhesive tape (not 
shown) is inserted in schematically-indicated apertures 42 between sub-bundles of wires 
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formed within the bimdle 40 for the purpose of forming a block in region of the bundle 
between the parallel broken lines. This blocking adhesive within the wiring bundle, 
together with the adhesive layer 24 on the inner surface of the wrapped sleeve 10, will 
subsequently be inductively heated to shrink the sleeve 10 and block all interstices within 
the resulting tightly shrunk enclosure around the bundle 40 and within the bundle itself. 
The projecting collar boss 30 may have a ridge or other formation to resist "milk-ofT of 
the sleeve during shrinking thereof, as indicated by broken lines 34, but it may be 
preferred, for simplicity, to omit such ridges and use temporary clamps or lies 36 to hold 
the sleeve in place on the collar boss 30 until shrinkage is complete. 
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rr AIMS : 

1. A hcat-shrinkable (preferably fabric) article capable of being wrapped around an 
object about which tte article is to be heat shrunk in use, the respective end regions of the 
article having fastening means capable of fastening the wra{^)ed article around the object 
before and during heat shrinking of the article, wherein the fastening naeans of at least a 
first one of the end regions comprises a fastening strip extending transversely to the 
shruikage direction of the article, which fastening strip is attached to the fabric article 
along one edge of the strip which is nearer to the other end region of the article. 

2. An article according to claim 1, wherein the said first end region having the said 
fastening strip is capable of being wrapped and fastened outside the other end region of 
the article. 

3. An article according to claim 1 or claim 2, wherein the fastening means of the 
other end region of tte article comprises a second fastening strip extending transversely to 
the shrinkage direction of the article and capable of engagmg with the strip of the said first 
one of the end regions. 

4. An article according to claim 3, wherein the said second strip is attached to the 
shrinkable article along one edge of the strip which lies nearer to the said first end region. 

5. An article according to any preceding claim, wherein the fastening strip of the said 
first end region and the fastening means of the other end region together constitute a 
touch-to-close fastener, preferably "Velcro" (Trade Mark) or similar. 

6. An article according to any preceding claim, wherein the fastening strip(s) is (are) 
attached to the shrinkable article by sewing along the said edge of the strip(s). 

7. A fabric article according to any preceding claim, having a polymeric sheet 
laminated to one of its main surfaces. 
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8. An article according to claim 7, having a heat-activatable (preferably induction- 
beatable) sealant layer on the other of its main surfaces. 

9. An assembly, kit or method according to any claim of British Patent Application 
No.9603629.8 (RK552 GBl), No.9606393.8 (GB2), No.%11111.7 (GB3), or 
No. 9613580.1 (GB4), wherein the said sleeve comprises an article according to any of the 
preceding claims 1 to 8 of the present application. 
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